The effects of extracellular calcium on prairie dog gallbladder ion transport.
Recent studies suggest that experimentally induced gallstone formation is associated with altered gallbladder absorptive function. Moreover, elevated biliary levels of calcium have been implicated in the pathogenesis of cholesterol gallstones. Nonetheless, the relationship between gallbladder ion transport and biliary calcium remains obscure. We tested the hypothesis that extracellular calcium modulates gallbladder ion transport. Prairie dog gallbladders were mounted in an Ussing chamber, and short-circuit current (Isc), transepithelial potential difference (Vms), and tissue resistance (Rt) were measured. Tissues were randomly exposed to physiologic salt solutions containing the following concentrations of calcium: 0.01, 1.3, 5, and 10 mmol/L. Exposure of gallbladder epithelium to increasing calcium concentrations resulted in concomitant increases in Isc and Vms (p < 0.001), without altering Rt. Regression analysis demonstrated a curvilinear correlation between calcium and Isc (Y = 167 + 22.5x - 1.4 x 26; p < 0.001). We conclude that extracellular calcium may be a modulator of gallbladder ion transport.